APPENDIX P

BASELINE AND CAP DETERMINATION FOR THE PAL(S)

|. Determining the Basdine — MAP shdl establish basdline emissons for emission units within
any PAL established pursuant to Paragraph 26 using this Appendix separately for each pollutant. MAP
ghdl indude the fallowing emissons unitswithin each PAL: dl FCCUs, al SRUs (excdluding flares,
thermad oxidizers), al heaters (>5 mmBTU/hr), and dl boilers (>5 mmBTU/hr). The foregoing
sentence shall not gpply to incinerators except those associated with SRUs. MAP may propose, for
EPA approva, to include additiona emissons unitswithin aPAL. EPA will consder MAP s proposa
basaed on avallability, accuracy and reliability of basdline data, adequacy of monitoring, relative
contribution to the Cap, and any other rlevant and available information. In addition, MAP may
propose for EPA approva dternate methods to calculate basdline emissons and emission rates used to
determine compliance with the PAL.
Determining Basdline Concentrations for NOx, SO,, CO and PM for Calendar years
2000-2002. The basdine concentration shdl bein Ib/mmBTU separately for each fuel
fired for heaters and bailersfor al pollutants, in ppmvd @ 0% O2 for al other
emissons units for NOx, SO,, and CO, in Ib/1000 |b coke for PM emissions from
FCCUs, in Ib/dscf for PM emissions from al other units, and shal be determined as

A.

follows

1.

For calendar years 2000-2002, for emissons units that have CEMS ingdled
the basdline concentration shal be established using the average concentration
in that time period, or if CEMS were not ingtaled in that time period, at least 3-
months of CEMS data from another representative time period, with
adjusment for variability of operating parameters during this period as
compared to the operating parameters for calendars years 2000-2002, and
excluding periods of operation that result in emissions above dlowable levels.

For calendar year 2002, for emissions units that have CEMS ingtalled by
December 31, 2001, the basdline concentration shall be established using the
average concentration from January 1, 2002 through December 31, 2002, and
excluding periods of operation that result in emissons above dlowable levels.

For emissons units that do not have CEMS ingtadled the basdine concentration
shdl be established as follows:

a For heaters and boilers > 40 mmBTU/hr conduct a series of source
tests and parametric analysis as provided in Appendix E or provide 30
consecutive days of CEMS data (from temporary CEMYS);



b. For heaters and boilers < 40 mmBTU/hr either conduct a series of
source tests and parametric andlysis as provided in Appendix E, or
conduct tests measuring concentration using a portable andyzer as
provided in Appendix F; and

C. For dl other emissons units, submit a proposa for EPA approva for
the concentration with supporting information as part of the PAL
gpplication required by Paragraph 26.

Determining Basdine Utilization for Cdendar Y ears 2000-2002. The basdine
utilization for each cdendar year for each emissons unit shdl be the average utilization
of that emissons unit asfollows:

1. For FCCUs utilization shal be in terms of an annua average pounds of coke
burn per hour with an annua average weight percent hydrogen on coke and
annud average CO Boiler auxiliary fud firing rate in mmBTU/hr for eech fud a
annua average combustion O2 by volume percent, combustion temperature in
degrees Fahrenheit, and air pre-heat temperature in degrees Fahrenheit;

2. For sulfur recovery units shal bein terms of long tons of sulfur produced per
day, a an ahnua average acid gas feed rate in scfd, NH3 gas feed rate in scfd,
air feed rate to reactor furnace (RF) in scfd, annua average acid and NH3 gas
concentration in percent by volume, and annud average natural gasfeed ratein
mol/hr;

3. For heaters and boilers utilization shal bein terms of annua average fud firing
rate for each fud fired in mmBTU/hr for each fud at annud average combustion
02 by volume percent, combustion temperature in degrees Fahrenheit, and air
pre-hegt temperature in degrees Fahrenheit.

Determining Basdine Emissons. MAP shdl determine basdine emissonsfor an
emissons unit to be included in the PAL asfollows;

1. For FCCUs, basdline emissionsin tons per year for a particular caendar year
ghdl be calculated asfollows:

BErccu = BCrccu X [BRFeccy + BCOBFecc ] X 379 X
MW x [8760/2000]
BRFeccu = [(3.64 x wt % Hg) + (1.53 x { 100-wt % Hg})]
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where:

BCrccu =

MW =

Wt%H; =

BCBR =

BUFGc0s =

BUNGyos =

x [BCBR]
[(BUOcog) X (9190) +(BUFGos) X (BF44) +

BUNGgos) X (8710)]

basdline concentration in ppmvd @ 0 % O2 for that
caendar year

molecular weight of the pollutant in pounds per pound-
mole

annud average weight percent hydrogen on coke for
that caendar year as determined by ether continuous
measurement or daily measurements of CO2 and
moisture in the FCCU flue gas.

annual average FCCU regenerator coke burn rate in
pounds of coke per hour for that caendar year as
determined continuoudy or on adaily basis by hesat
balance and flue gas condtituents.

basdline utilization rate of CO boailer on ail in
mmBTU/hr for that caendar year

basdline utilization rate of CO boailer on fuel gasin
mmBTU/hr for that cendar year

basdline utilization rate of CO boiler on naturd gasin
mmBTU/hr for that cdendar year

the basdine flow factor on adry bassfor fuel gasand
ghall be calculated for that calendar year for each
gpplication using the equation in section 3.2. of Method
19in 40 CFR Part 60 Appendix A.

For SRUs, basdine emissonsin tons per year for a particular cendar year
shdl be cdculated asfollows:



BEsry

BFRI
Where:

BFRI

BCSRU

BWG
BNG
BTA
BY%EA

BSP

BCery X [BFRI] x MW x [8760/2000]

BWG + [(BNG + BTA)/1-B%EA] - BSP

basdine incinerator flue gas flow rate in Ib-moles per
hour;

basdline SRU flue gas basdine concentration in ppmvd
at 0% O2;

basdline waste gas flow in Ib-moles per hour;
basdline naturd gas flow in Ib-moles per hour;
basdline theoretical air in Ib-moles per hour;
basdline percent excess air; and

basdline sulfur product lossin Ib-moles per hour

caculated based on an annud average of sulfur
recovered in long tons per day for that calendar year.

For heaters and boilers, basdine emissonsin tons per year for a particular
caendar year shall be caculated asfollows:

BEhes (tpy)

Where:

BUOes

BUFG s

[(BCOhgs X BUOygs) + (BCFGgs X

BUFGs) + (BCNG g X BUNG )] X

[8760/2000]

basdine utilization rate of the heater or boiler on ail in
mmBTU/hr;

basdine utilization rate of the heater or boiler on fud
gasin mmBTU/hr;



BUNG g5 = basdine utilization rate of the heater or boiler on naturd
gasin mmBTU/hr;

BCOye5 = basdline concentration for emissons of a pollutant from
the heater or bailer firing ail in I/mmMBTU;

BCFG g5 = basdine concentration for emissons of a pollutant from
the heater or bailer firing fud gasin I/mmBTU;

BCNG g5 = basdline concentration for emissons of a pollutant from

the hester or bailer firing naturd gasin I/mmBTU.

To determine the contribution of SO2 emissons from ail firing, the basdine
emissons for SO2 only for dl heaters and bailers collectively firing oil shdl be
caculated by the following dternaive method in place of BCO, g5 X BUO, ¢
in the equation above:

BROE = BOFR.z5 X 42 X DO X Wt%S x 64/32 x (1/2000)

Where:

BROE = Basdine refinery-wide SO2 emissons from ail firing in
tons per year;

BOFR g5 = Basdine ail firing rate in barrels per year;

DO = Basdine density of ail in pounds per gdlon; and

wt%S = Basdline sulfur content of ail in weight percent sulfur.

For other unitsincluded within aPAL, MAP shall propose for EPA gpprovd a
cdculation method congstent with the above methods in its gpplication for the
PAL.



Egtablishing the Cap. MAP shdl establish the Initid Cap and each annua revison to that Cap
used in any PAL submitted for approva by EPA pursuant to this Consent Decreein
accordance with procedures of this Appendix.

A. Each initid Cap shdl be cdculated in accordance with the following equation separately

for each pollutant:
0 P q
Initid Cap = 3 (BErccw)at 3 (BEsru) + 3(BEigs). + X
a=1 b=1 c=1
X = for dl other units MAP shdl propose for EPA approvd a
cdculation method congstent with the above methods in its
goplication for the PAL
Where:
(BEgccu)a = basdine emissons in tons per year for FCCU awithin the PAL
o] = the number of FCCUswithin the PAL;
(BEsgru)b = basdine emissonsin tons per year for SRU b within the PAL
p = the number of SRUs within the PAL;
(BEqgs): = basdline emissionsin tons per year for heater or boiler ¢ within
the PAL; and
q = the number of heaters and boilers within the PAL.

B. Except as provided below, each Cap shdl be revised annualy as required by
Paragraph 26.D. Each annua revison to the Cap shdll be in tons per year and
caculated in accordance with the equation below separately for SO2, NOx, and PM.
For CO, theInitid Cap shdl remain in effect for the full duration of the PAL and shdl
not be revised to lower it as CO limits become effective.

r

RevissdCap = Prior Cap - [ 3 (BErccu - PErccu)a + 3 (BEsru - PEsru)e
d=1 e=1
t
+ 3(BEigs - PEugs)+ (BROE - PROE) | +;
f=1



(PEFCCU)d
(PESRU)e
(PEugs)

PROE

Where:

Prior Cap

(PCFCCU)d

(PCSRU)e

(PCuse)s

POFR.¢5

[BErccula X [PCeccula / [BCrccu)las
[BEsrule X [PCsrule/ [BCrsru)le

[PChesli X ([BUOyg ]t + [BUFGgg]s + [BUNG g g]f) X
[8760/2000];

POFR.¢5 X 42 X DO X Wt%S X 64/32 X (1/2000)

for dl other units MAP shdl propose for EPA approvd a
cacudtion method consistent with the above methods in its
goplication for the PAL;

the prior cap for the PAL for the preceding year in tons per
year,

the number of FCCUs within the PAL for which 365-day
rolling average emissions limits were established pursuant to the
consent decree in the preceding cdendar year;

the 365-day rolling average emission limit established pursuant
to this consent decree in ppmvd a 0% O2 for FCCU d;

the number of SRUs within the PAL for which 365-day ralling
average emissons limits were established pursuant to the
consent decree in the preceding calendar year;

the 365-day rolling average emission limit established pursuant
to this consent decree in ppmvd a 0% O2 for SRU €

the number of heaters and boilers within the PAL for which
365-day rolling average emissions limits were established
pursuant to the consent decree in the preceding calendar year;

the 365-day rolling average emission limit established pursuant
to this consent decree in ppmvd a 0% O2 for heater or boiler
f;

Permitted ail firing rate established pursuant to this consent
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decree for dl heaters and boilers at the refinery in barrels per
yedr,

DO = Maximum or permitted dengity of oil in pounds per galon; and

Wt%S

Maximum or permitted sulfur content of oil in weight percent
sulfur.

If the permitted emisson rate (PE) is higher than the basdine emission (BE) rate for
particular emission unit, the term BE-PE shdl be considered zero for that emissons unit
for the purposes of the above summation. For the Revised SO2 Caps at the Robinson,
Texas City, Detroit, Canton and St. Paul Park refineries only, the Revised Cap vaue
produced by the equation above shdl be multiplied by 1.15 to arrive at the find vaue of
the Revised Cap, provided, however, that the Revised Cap shdl never be more than
the Cap for the prior year. For purposes of determining the permitted emisson rate for
the Catlettsburg FCCU if it is shut down as a compliance option pursuant to
Paragraphs 12.D.ii. and 14.D.i., PCrc, for NOx shdl be deemed equd to 20 ppmvd
and PC¢, for SO2 shal be deemed equd to 25 ppmvd.

. Determining Compliance with the Cap.

A.

Each day MAP shdl cdculae the daily emisson rate using the following equetions for
each emissonsunitinaPAL:

1 For FCCUs, dally emissons in tons per day for a particular caendar day shall
be calculated as follows:

DE-ccy = DCrecy X [DRFrcoy + DCOBF o] X 379X
MW x [24/2000]

DRFrccy = [(364X Wt % Ho) + (153 x { 100-wt % Hy} )]
x [DCBR]

DCOBFgccy = [(DUOcos) X (9190) +(DUFGeog) X (DFgs) +
DUNGz) X (8710)]

where:



DCFCCU

MW

Wt % Hy

DCBR

DUFGcos

DUNGcos

DFgsq

cdendar dally average concentration in ppmvd a 0 %
0z;

molecular weight of the pollutant in pounds per pound-
mole

caendar dally average weight percent hydrogen on
coke as determined by either continuous measurement
or daily measurements of CO2 and moisturein the
FCCU flue gas,

caendar daily average FCCU regenerator coke burn
rate in pounds of coke per hour as determined
continuoudy or on adaily basis by heat baance and
flue gas condtituents;

cdendar daly average utilization rate of CO bailer on
ol in mmBTU/hr;

cdendar dally average utilization rate of CO boiler on
fud gasin mmBTU/hr for that cdendar day;

cdendar daly average utilization rate of CO bailer on
natural gasin mmBTU/hr for that calendar day

the calendar daily average flow factor on adry basisfor
fud gasand shall be caculated for that caendar day for
each gpplication using the equation in section 3.2. of
Method 19 in 40 CFR Part 60 Appendix A.

For SRUs, cdendar daily average emissons in tons per day for a particular
caendar day shdl be caculated asfollows:

DESRU
DFRI
where

DFRI

DCqry X [DFRI] X MW X [24/2000]

DWG + [(DNG + DTA)/1-D%EA] - DSP

cdendar daily average incinerator flue gasflow ratein
Ib-moles per hour;
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DCSRU

DWG

DNG

DTA

D%EA

DSP

cdendar daily average SRU flue gas concentration in
ppmvd at 0 % O2;

cdendar daily average waste gas flow in Ib-moles per
hour;

cdendar daly average natura gas flow in [b-moles per
hour;

cdendar dally average theoretica ar in lb-moles per
hour;

cdendar daily average percent excessair; and

cdendar daly average sulfur product lossin Ib-moles
per hour caculated based on an cdendar daily average
of sulfur recovered in long tons per day for that
caendar day.

For heaters and boilers, cdendar daily average emissonsin tons per day for a
particular calendar day shall be calculated asfollows:

DE¢5 (tpy)

Where:

DUOyes

DUFGyss

DUNG 5

DCOes

[(DCOhgs X DUOgg) + (DCFGyep X

DUFG.g) + (DCNG,gg X DUNG, )] X

[24/2000]

cdendar daly average utilization rate of the heater or
bailer on ail in mmBTU/hr;

caendar daly average utilization rate of the heeter or
boiler on fud gasin mmBTU/hr,

cdendar daly average utilization rate of the heater or
baoiler on natura gasin mmBTU/hr;

caendar dally average concentration for emissons of a
pollutant from the heater or bailer firing ail in
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I/ mmBTU;

cdendar daly average concentration for emissions of a
pollutant from the hester or bailer firing fud gasin
I/mmBTU;

cdendar daly average concentration for emissions of a
pollutant from the heater or boailer firing natural gasin
I/mmBTU.

To determine the contribution of SO2 emissons from ail firing, the daily
emissons for SO2 only for dl heaters and bailers collectively firing oil shdl be
cdculated by the following dternative method in place of DCOpg g X DUO g5

in the equation above:

DROE =

Where:

DROE

DOFR¢s =
DO =

Wt%S

DOFR, g5 X 42 x DO x wt%S x 64/32 x (1/2000)

Dally refinery-wide SO2 emissons from ail firing in
tons per day;

Dally ail firing rate in barrds per day;
Dally densty of ail in pounds per gdlon; and

Dally sulfur content of oil in weight percent sulfur.

4, For other unitsincluded within aPAL, MAP shdl propose for EPA approvd a
cdculation method consistent with the above methods in its gpplication for the

PAL.

Cdculating thetotal daily emissons for units within the PAL. Each day, MAP shdll
cdculate the totd daily emisson rate in tons per day as follows:

\ w

DEcy = 3 (DErccu)g + 3 (DEsru)n + 3(DEH&B)j +DROE +Z

g=1

h=1 j=1
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Where:

(DEFCCU)g

u

(DEsrudn

(DEqe B)j

for al other units MAP shdl propose for EPA approvd a
cdculation method congstent with the above methods in its
goplication for the PAL

cdendar daily emissionsin tons per calendar day for FCCU g
within the PAL
the number of FCCUswithin the PAL;

cdendar daily emissonsin tons per cendar day for SRU h
within the PAL

the number of SRUs within the PAL;

cdendar daily emissonsin tons per caendar day for heater or
boiler j within the PAL; and

the number of heaters and boilers within the PAL.

Cdculating the 365-day rolling average emission rate. Each day, MAP shdl cdculate
the 365-day rolling average emission rate in tons per year asfollows:

AEc,,

(DECap)k

365

3 (DECap)k
k=1

the preceding 365 caendar days; and

the daily emission rate in tons per day for caendar day k.
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